Abstract
Introduction
In recent years, the uncertainty and instability caused by the current economic crisis has affected businesses. The contraction of international demand and increased global competitive pressures have meant that both small and mediumsized companies (SMEs), and large firms face greater difficulties in sustaining their profit levels and surviving in a hostile environment such as the current one.
This situation is accentuated for the member countries of the European Union (EU) for two reasons. First, because the current economic crisis is affecting the more developed countries the hardest, and second, because these countries form part of the Common Market. The European Union is grounded on three main pillars: cohesion, integration and convergence among its members (Archibugi and Filippetti, 2011) , therefore their governments are unable to establish entrance barriers to protect their businesses from increased competition.
Economic theory and industrial economics predict that, as a result of the competitive process and the mobility of firms and capital, national economies would homogenize and long-run profits could be expected to converge across economies, unless some types of barriers were established that would be insurmountable for potential competitors. Therefore, it would be expected that in the long-run a process of European integration would derive in a convergence result that is homogenous for all companies that form part of the same economic bloc.
The process of profit convergence among corporations of the European Union member countries has been the object of study in numerous articles, analyzing both specific economies (e.g. Goddard and Wilson, 1996 for the United Kingdom; Schohl, 1990 for Germany; Jenny and Weber, 1990 for France; Espitia and Salas, 1989 for Spain, among others) and combinations of several of them (e.g. Geroski and Jacquemin, 1988; Leonardi, 1995; Eklund and Wiberg, 2007; Goddard et al., 2005; Hirsch and Gschwandtner 2013) . However, none of these articles have studied whether the convergence value of the long-run profits, and the pace at which this process occurs, could differ depending on the size of the companies. In Europe, 99.8 % of companies are SMEs (European Commission, 2012) and their importance resides not only in their number, but also in the employment and value added that they create. However, there are significant differences in the characteristics of small, medium and large companies that could justify variations in the evolution of their respective results over time.
Taking this into account, this study pursues two objectives that have not been analyzed to date. On one hand, we make a comparison of the convergence process of long-run profits differentiating between SMEs and large European companies; on the other, we analyze the impact of the current financial crisis on the process of convergence of business results.
To date there are no known studies that analyze the convergence process for the European Union, nor for any other economy, that differentiate firms by size. Although in recent years some research has been published that analyzes the impact of the economic crisis on the process of convergence in Europe, it has focused on the results of specific areas of the companies, such as innovation (e.g. Archibugi and Filippetti, 2011) .
The results suggest that the inter-country competitive process, although far from being perfect, works better among the large corporations than the SMEs of the different countries. However, taking into account the limitations arising from the short period of time analyzed, the analysis does not suggest a substantial change, as a consequence of the crisis, in the models that explain the process of long term convergence.
The following section presents the research sample used to achieve the objectives proposed for the study. The sample was obtained from the database of the European Committee of Central Balance Sheet Data Offices (BACH / ESD, 2013) and encompasses six European countries for the period 2000-12. The third section performs an analysis of the evolution of corporate profitability and its components, differentiating by firm size. The fourth section presents the design of the research to achieve the proposed objectives. The primary results are then presented. Finally, the last section presents the main conclusions, implications and limitations of the research.
Source Of Information And The Presentation Of The Samples
In order to achieve the stated objectives, the new Bank for the Accounts of Companies Harmonized-BACH-Database 1 is used. As the 2013 Bach Summary Userguide states, this database is the result of the merger of two databases. The first is the original BACH project launched in 1985 by the General Directorate for Economic and Financial Affairs of the European Commission that provides a database with aggregated and harmonized annual accounting data and analyzes the financial structures and performance of non-financial European companies. The second is the European Sectoral References Database-ESD-created in the late nineties to provide financial ratios of non-financial corporations. Accounts are "harmonized" through the use of common layouts for balance sheets, profit and loss statements, statements of investments and statements of depreciation. The main goal of the harmonization work of the Directorate General for Economic and Financial Affairs and ECCB has been to achieve a relatively comparable framework for the statistical presentation of company accounts. Currently, as BACH recognizes, this new database includes comparable information on corporate financial statements and 29 economical-financial ratios aggregated by sectors and by firm size categories for 9 European countries (Austria, Belgium, Czech Republic, France, Germany, Italy, Poland, Portugal, and Spain). Although, this database has some limitations, "the Bach database is the most reliable source of available data containing balance sheet and profit and loss data for European companies" (EBA, 2012) .
Given the importance of manufacturing for all of the countries, and because it is the sector that is covered the best by the database used, the study focuses on manufacturing sector. Those countries for which the database provides comprehensive information for manufacturing companies, broken down by firm size, for the entire series of 13 consecutive years were selected for the analysis. More specifically, the database provides complete information for six countries: Belgium, France, Germany, Italy, Portugal and Spain. The coverage of the manufacturing sector of these countries is shown in Table 1 . Therefore, we extract two samples directly from the BACH database, one which compiles information on SMEs and another with information on large companies 2 . The distribution by size of the manufacturing firms in the samples is presented in Table 2 .
Evolution Of Performance: Descriptive Analysis
This section presents a brief descriptive analysis of the evolution of the profits for each one of the samples (SMEs and large firms). Profits are estimated by a profitability measure commonly used in the literature, and that is provided directly by the BACH / ESD database, return on assets (ROA), which is measured as the ratio of operating profit to total net assets. ROA can be broken down into profit margin (net operating profit / sales) and asset turnover ratio (sales / total assets), allowing additional information to be obtained regarding what determines the profitability of the companies.
(
The database provides the weighted average of these ratios and also their quartiles. The value of the weighted average is influenced by the largest companies in each category and is biased by annual changes in the composition of the samples of each country. It is therefore more appropriate to use the median (or second quartile) of each of the ratios to perform a temporal analysis.
The following figures show the evolution of the median of each of these ratios for the different countries in each of the samples. Specifically, Figure 1 shows the evolution of ROA for the sample of large firms and Figure 2 for the sample of SMEs.
The evolution of the ROA shows, firstly, that throughout the period under consideration the large firms as a whole show higher levels of profitability than the SMEs and secondly, inter-country differences are smaller among the group of large enterprises.
In the years 2008 and 2009 there is a significant drop in the profitability of the companies in the different countries, for both SMEs and large firms. From the year 2009 on, the road to profitability shows a certain, although unstable, recovery due to the new falls in profits, especially in 2012. 
FIGURE 1 ROA TREND OF THE LARGE COMPANIES (2000-12)
Source: Authors' elaboration on BACH-ESD Database.
FIGURE 2 ROA TREND OF THE SME COMPANIES (2000-12)
Among the SMEs, the crisis appears to have widened the differences between countries, positioning Germany and France at the top, followed by Belgium and Italy with much lower levels of profitability, and at the lower end, Spain and Portugal.
Among large companies the trend seems to indicate a convergence of the profitability among the large firms of the different countries, with the exception of Germany which is situated significantly above the rest. With regards to the evolution of profit margins over time, inter-country differences appear to have diminished among the large firms ( Figure 3 ) and increased among SMEs (Figure 4) .
At the beginning of the period there were significant differences among the large companies and initially Spanish and Portuguese companies had the highest profit margins. While the crisis has caused a significant reduction in profit 
FIGURE 4 PROFIT MARGIN TREND OF THE SME COMPANIES (2000-12)
Source: Authors' elaboration on BACH-ESD Database. margins in all of the countries, the case of large Spanish companies is especially noteworthy; in 2009 their margins were the lowest of all of the countries analyzed. The profit margins of the SMEs in Portugal, and especially in Spain, declined from 2007 on, situating themselves at levels lower than those of other countries. The downward trend continued for Portugal and Spain during the following years, unlike the other countries in the sample which showed signs of recovery in 2010 and 2011, although in 2012 these disappeared as profit margins dropped in all countries. Figure 5 and 6 shows the temporal evolution of the asset turnover ratio, which also reveals how, at the end of the period, the inter-country differences within the group of SMEs have increased ( Figure 6 ). The prominent position Source: Authors' elaboration on BACH-ESD Database.
FIGURE 6 ASSET TURNOVER RATIO TREND OF THE SME COMPANIES (2000-12)
Source: Authors' elaboration on BACH-ESD Database. sustained by the German companies throughout the entire period, for both the group of large firms ( Figure 5 ) as for the SMEs, should be noted.
From the previous descriptive analysis performed, some initial results are obtained that are worthy of mention. Throughout the period under review, and particularly from the crisis of 2008-09 onward, the differences among the SMEs from the different countries analyzed have increased, both in terms of profitability (ROA), as for its two components (profit margin and asset turnover ratio). More specifically, the Spanish and Portuguese SMEs are suffering the impact of the crisis most severely, which is primarily affecting their profit margins, which have declined significantly.
Large Spanish companies, together with French SMEs, were the most profitable at the beginning of the period. Their superior performance was driven primarily by a higher profit margin. However at the end of the period it is the German companies, both large firms and SMEs that show the highest values for both overall profitability, as for its two components; profit margin and asset turnover. Throughout the period of the study the German companies are the ones that have consistently held the top position in asset turnover in both groups of companies. This, together with the favourable evolution of their profit margins, has led them to occupy the first position in terms of profitability.
Research Design
This section presents the theoretical convergence model as well as the measurement of the variables and the methodology used to achieve the objectives of the study.
Theoretical Convergence Model
To achieve the first objective, to study the process of convergence of long-run corporate profits of European SMEs and large companies, a model commonly used in the literature known as the "Partial Adjustment Model" was used. This model is based on the fundamental assumption that the entry and departure of firms from a specific market influences the excess profits obtained by the firms operating in that market (Geroski, 1985 and Jacquemin, 1988) .
Thus,
Where ∏ jt is the excess profit earned in period t for the company j and E t , as indicated by Geroski (1990) , must be interpreted in the broad sense, thereby including both the threats of new entries by firms as well as the entries and departures of firms.
If the returns obtained by the firms currently operating in the market are above average, other firms, attracted by those returns, will attempt to enter, or will enter, the market in question. Conversely, if the returns obtained by the firms are below average, the opposite will occur and firms will leave the market. Given that these processes require a certain amount of time, it is assumed that the entries and departures of a sector during the period t are a function of the excess profits (positive or negative) obtained in the given sector during the period t-1.
Assuming that f and g are linear first-order polynomial functions, the following model is obtained:
The existence of long-run convergence implies that differences between ∏ jt and ∏ jt-1 diminish over time and can be analyzed through the parameter λ j . An estimated value of 0 < λ j <1, implies a gentle process of convergence towards the value in the long run. An estimated value of λ j > 1 implies that results increase indefinitely, therefore there would be no convergence in the long run. On the other hand, values of λ j < 0 give rise to continuous fluctuations in returns, which could either increase (if λ j < -1) or decrease (if λ j > -1). Therefore, convergence would only occur in the latter case. Finally, a value of λ j equal to zero would imply that convergence has already occurred.
Ultimately, long-run convergence would imply that the estimated value of coefficient λ j is situated between minus one and one. If the condition for convergence is met, then the absolute value of λ j is an indicator of the speed of the process, therefore a high absolute value for λ j implies a slower convergence toward the profit in the long run.
Furthermore, if convergence does occur, the mean value of the long-run profits (PLR j ) can be obtained from the following expression:
From the long-run convergence values obtained for each unit of analysis j it is possible to determine the extent to which their long-run profits tend to even out over time or, on the contrary, to remain at levels that differ substantially from one another. Therefore, if the convergence value of unit j is close to zero it is because j does not have a significant advantage or disadvantage with respect to other units of analysis.
Profit Measurement
Return on Assets (ROA) is used as a measure of return and is calculated as Net Operating Profit divided by Total Assets. The data is provided by the BACH/ ESD database and is available by firm size categories (i.e., for SMEs and large firms) for each country.
Given that the competitive process is motivated by above or below average profit levels, the ROA was standardized following Goddard and Wilson (1996) . The deviation from the average ROA for the group of similar size (SME or large) manufacturing firms of all the countries in the samples was then calculated. Moreover, the standardization of this measure, as Goddard and Wilson (1996) point out, allows the effects on profitability of the cyclical factors operating at the aggregate level to be eliminated.
The standardized ROA of the representative firm 3 of the manufacturing sector of country j in period t.
ROA jt : The ROA of the firm that is representative of the manufacturing sector of country j in period t. This is done for every country included in each of the two samples classified by firm size (SMEs or large firms).
Methodology
The convergence model shown in equation (5) is applied to the manufacturing sector of each of the six countries and for each of the samples (SMEs versus large firms).
Where j = Belgium, France, Germany, Italy, Portugal and Spain, and t = 2000-12.
The dependent variable in each of the estimated equations is the standardized ROA in period t of the firm that is representative of the manufacturing sector in each country. For each country, the model is estimated for both samples (SMEs and large firms).
These dependent variables are variables of the same kind, and are related due to the interdependence of the countries. In other words, they are related to each other at every moment in time through their stochastic components, with each variable containing relevant information concerning the evolution of the others. We therefore suggest that it would be appropriate to process these equations simultaneously, since the combined estimation of their values is more effective than processing each of them individually in isolation. Taking into account these considerations, the Seemingly Unrelated Regressions Equations (SURE) Model estimation procedure was applied for each of the samples classified by firm size. 3 We consider the representative firm of each country that which has a ROA value equal to the median that is provided by the database. Advantages of this measure are that the values of very large enterprises and other extreme values do not bias the results and that the median value is less influenced by annual changes in the composition of the samples of each country. Therefore this is a more adequate measure to analyze the long-run tendency of the results.
To achieve the second of the proposed objectives, determine the impact of the current financial crisis on the process of convergence of business results, we use a threshold estimation to investigate whether the equations that describe the long-run profit path have been modified during the period analyzed. Following Hansen (2000) , the following threshold regressions are estimated:
where γ is the endogenously determined sample threshold that divides the observations into two groups. The rest of the coefficients are similar to those defined in equation (5). The estimation of equation (8) involves two main steps. First, the endogenously determined sample split threshold value is estimated by minimizing the sum of mean squared errors. Second, to test whether the threshold estimated is statistically significant, the bootstrap methodology is used. If it is significant, it would indicate that the equation that represents the path of the profits differs by sub-periods.
The Convergence Process And The Impact Of The Crisis: Results
The results of the estimation of the equations corresponding to the Partial Adjustment Model for the manufacturing sector of each of the six countries under consideration appear in Table 3. Table 3 shows the standardized ROA value for each of the countries and for each of the samples (SMEs and large FIRMS) for the first period of the series (∏ j2000 ), the parameters estimated for the model (α j , λj), the long term convergence value of the excess profitability obtained by them (PLR j ) and the adjusted R 2 (adj. R 2 ).
The model used to describe the competitive process explains the evolution of the profitability for most of the countries analyzed except for French SMEs.
For the other countries the goodness of fit is for the most part high and the adjusted R 2 varies from a low of 2.71 per cent in the case of large Italian companies, to a maximum of 93.78 per cent for Spanish SMEs.
In light of the above we obtain the following results for the convergence of long-run profits of European manufacturing companies.
The condition for convergence (-1< λj < 1) is met for all countries when the sample of large firms is analyzed. This condition is also met in the majority of the countries for the sample of SMEs, with the exception of Belgium 4 . The estimated values of λ j are somewhat higher than those reported in several earlier European manufacturing studies, such as those of Geroski and Jacquemin (1988) y Goddard et al. (2005) , which obtained values in the area of 0.5. These 4 In this case, the λ parameter value slightly greater than one observed, rather than indicating a lack of convergence, could be interpreted as the process of convergence for Belgium being very slow. values suggest a slow convergence process in which the extraordinary profits tend to persist from year to year, eroding slowly over time as a consequence of the competitive forces. With regards to the differences observed in relation to the size of the firms, it is observed that the variability of the rate of the convergence process (λ j ) for the European countries analyzed is slightly higher among the SMEs than among the large companies. In addition, the λ j values are generally lower (and closer to those observed in other research) in the sample of large firms than in the SMEs, suggesting that the pace of convergence is faster in the first sample (large firms), or in other words, greater profit persistence is observed in the SMEs.
The values towards which the profits of the companies converge (PLR j ), are more homogeneous among the large firms than among the SMEs. Nevertheless, Germany stands out for its high convergence values, both for the sample of SMEs as for the large enterprises, demonstrating that the favourable situation of this country observed today appears to persist over the long run.
Finally, the difference between the countries situated at the extremes in the period 2000 (Spain versus Belgium) is 3.71 percentage points for the large companies, however the difference is reduced to 3.24 points (Germany versus Italy) when the long-run convergence values are considered. With regard to the SMEs, the initial difference starts at 4.23 points (France versus Portugal), but increases to 7.77 when convergence values are considered (Germany versus Spain).
Therefore, although the results should be treated with the necessary caution derived, among other things, from the limitations of the accounting information, the evidence suggests that the inter-country competitive process is far from perfect. These results are consistent with those obtained by Goddard et al. (2005) who analyze the manufacturing and service sectors of five European countries (Belgium, France, Italy, Spain and UK). They conclude that despite that the formation of the European Single Market has reduced barriers to entry and exit and has intensified competition among firms from different countries, competitive forces are not sufficiently strong to eliminate all abnormal profits. Hirsch and Gschwandtner (2013) obtain similar results when analyzing profit persistence in the European food industry. Therefore, and as indicated by Geroski and Jacquemin (1988) , country, as well as firm and industry specific factors explain the persistence of profits in the long run. The performance of firms may still derive from factors specific to the country in which each firm is located.
From the results obtained it follows, however, that the differentiation by firm size is relevant in the analysis of the competitive process. The inter-country competitive process works better among large firms than among small and medium enterprises in the different countries. The differences between large firms and SMEs could be justified because the large firms tend to be more internationalized and operate in a wider geographical scope, therefore they are less dependent on their domestic markets and less sensitive to changes in them. On the contrary, evidence shows that only 2% of the SMEs of the 27 Member States of the European Union have made Foreign Direct Investments and only 25% are exporters (European Commission, 2010) . The SMEs face greater difficulties for their internationalization such as less access to informa-tion (Buckley, 1989; Child y Hsieh, 2014) ; financial restrictions and scarcity of resources (Bellone et al., 2010) , experience, workforce training and the ability of the executives to evaluate opportunities (Chetty et al., 2006) , among others. Therefore, the majority of the SMEs are dependent on their domestic market and the convergence process is slower.
Regarding the impact of the crisis on the convergence process, although it would be good to replicate the threshold estimations with a longer time series, the results suggest that the crisis has not changed the relative tendency of the results obtained by the large companies in the different countries since the threshold values estimated are not statistically significant.
However, the results for SMEs indicate significant sample breaks for France (γ = 2007) and Italy (γ = 2006) (Table 4) . In both cases, the values toward which the profits of the companies converge (PLR j ) and the speed of the convergence process change before and after the endogenously estimated threshold values (γ). More specifically, the lambdas estimated become negative after the crisis indicating continuous and decreasing fluctuations in returns and therefore, greater instability.
However, it will be necessary to wait a few years and have data for a longer period of time to assess whether the competitive process intensifies after this economic collapse and if, as a result, the profits of companies in the different countries tend toward greater equalization.
Conclusions
In recent years, companies in all of the economies of the world have been affected by an unprecedented economic crisis, but it has been the companies in the more developed countries which have suffered the most.
The crisis has caused high levels of instability and uncertainty and has resulted in numerous companies being expelled from the market, and a significant drop in the profits for the survivors.
Faced with this evidence, this study addresses a twofold objective. Firstly, to study whether there is a process of convergence of the long-run profits of the companies and secondly, whether this process has been affected by the crisis. The analysis is performed within the scope of the European Union which, as a result of its economic integration, makes it difficult for the individual countries to establish entry barriers to protect their businesses. Furthermore, given the differences that exist between SMEs on one hand, and large companies on the other, this convergence process was analyzed differentiating between these two groups of firms.
Although there is extensive literature on the convergence of profits at an international level, primarily within the framework of industrial economics, to our knowledge there are no studies that address the objectives proposed. We used a model proposed in the literature (Partial Adjustment Model) and applied it to the manufacturing sector of six European countries, differentiating between SMEs and large firms, over a period of 13 years . The information was obtained from the European database BACH / ESD. Prior to the application of the proposed model, we performed a descriptive analysis of the evolution of the return on assets (ROA) and its components, which yielded some interesting preliminary results.
The severe impact of the crisis (2008-09) on the companies´ ROA is confirmed, regardless of their size. The large companies are the ones that earn higher returns throughout the entire period but the inter-country differences among them are smaller and some convergence among them is observed. However, the crisis appears to have increased the differences in the profitability of SMEs among the different countries. When its components (profit margin and asset turnover) are analyzed, the sharp fall in profit margins for both samples and the increase in differences in the SMEs´ asset turnover among the countries is especially striking.
These initial results are confirmed when we analyze the process of convergence of long-run profits. The results indicate that, except for the case of Belgian SMEs, it is possible to predict a result at which the companies of the different countries will converge in the long run. Convergence values however, vary among countries, which indicates that the competitive process is far from perfect since if this were the case, the long-run standardized results would tend to zero in all the countries. In any case and considering the differences observed due to size, the results indicate that the inter-country competitive process works better in the case of large firms, as this sample progresses at a faster pace and shows greater homogeneity in the process of convergence of profits among the different countries, and also toward homogeneous values among countries, than in the case of SMEs.
In this process, Germany stands out for its high convergence values for both samples, SMEs and large companies, underscoring that the current favourable position of this country appears to persist over the long run.
Finally, we have also found that although the crisis has provoked a general decrease of the performance for the manufacturing sector for all countries, the crisis only causes a significant sample break for French and Italian SMEs, where it is observed that after the estimated thresholds, economic instability increases.
Having said this, the results obtained should be interpreted with caution and are not generalizable to all economic activities given that our sample only considers the manufacturing sector, the amount of data available is limited, and the data is not fully harmonized. Although we acknowledge these limitations of the database, we agree with BACH when it says that it can provide relevant information on the state and evolution of the profitability of the sector. Therefore our study provides insight into the state of the issue.
Moreover, research providing an initial approach to the study of the process of profit convergence for European companies while differentiating between SMEs and large companies, and the impact of the current economic crisis on this process, is current and of great interest. Furthermore, no studies on this subject have been found to date. For these reasons, additional research is necessary. Some possible lines of research could include analyzing other economic sectors, or other economic regions (e.g. MERCOSUR or NAFTA); or given the scarcity of homogeneous data across different countries, it would be interesting to study the convergence process within a specific country.
